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ASSEMELY : Azimith/IME Shelter ABCRT: CRTT. FUNC: 1
P/N : 502174 RIT. HW: 1

: VEHICLE 102 103 104 105
QANTITY : 1 EFTECTIVITY: X X X X
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ITEM: AZ/TME shelter

FUNCTION: Provides Azimgth ard IME quidance RF beams (either PRI or B/U) to
Crbiter.

! No AZ ard/or IME quidance RF is radiated to Orbiter from
Shelter; both PRI ard B/U beams are lost.

CALISE(S) : Piece part failure causes loss of both PRI ard B/U RF outprs:

An SFF (Single Point Failure) causes loss of all AC power o the
AZ/TME Shelter. (The non-redhundant power imput cable W23; comnecters
WZ3Pl, W23F2, or Shelter J8; LR 303 (502562, Power Emtrance Panel); 1IXC
309 (502875, Filter Box Assy); amd certain imternal (to the Shelter)
catrol wiring.) Same of these SPF’s invelve "murndowm”, wherein a
Frimary failure (of a part) causes secordary failures in adjacent parts
due to arcirg, etc.

The UFS batteries (in the UPS, IRU 307, P/N 502157 or 510359) will
take over in these-cases. However, the UPS batteries will power the
MSELS AZ/TME Shelter cnly for a pericd of 15 to 40 mirmrtes: the actial
time deperxis on many variables, including temperature ard battery
state-of-charge. After battery charge is exhausted, the UPS atpuat will
transfer back to the AC power line, which is not providing power to
either chammel in the AZ/IME Shelter.

e (of the two) Air Corditioners (Unit 301, P/N 502156) or the
Temperatire Controls (Unit 302, B/N 503309) fails such that one of the
A/C units mo longer provides any cooling. If the Shelter requires
meocdimm cooling load, the Shelter interior temperatire will begin to
rise. (Air tamperature rise about 1.6 degree F per mirurte; Wavemeter
Cavity. temperature at a delayed ard slower rate. The Wavemeter (Unit
245, P/N 502267) is temperature sensitive. When its cavity temoerature
hasrismbylStoBOdegraesF,thiswillcauseafrequercyalarm.

from FRI to B/U channel. However, the Wavemeter for the B/U channel
also be urdergoing the same temperature drift, and will also declare
a frecuency alarm, which will cause siurtdown of the B/U channel.

not known at present. It is at least 30 mimrtes, amd
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SHITTIE CRITICAL ITEMS LIST - MSELS GROUND STATICN
SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2GS—00005 REV: 11 JUL 8%
EFFECT(S): (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICIE
(A/B) All AZ/TME RF cutput from the Shelter ceases.
(C) No effect.

(D) Possible loss of Crew/Vehicle due to degradation of the tarmiral area
‘ approach ard lardirg functions.

DISPOSITION AND RATIONALE:
(A) DESIN (B) TEST (C) INSPECTION (D) FALIURE HISTORY (E) CPERATIONAL USZ

(A)- [ESIQN :
The MSELS desiqn was struchured from existing/proven grourd-pased larding
systa:san:lupgradedtometmr“-élsa MIL~S5TD=-454 and all subksidiary
specifications in effect at the time of marufacture. Military and
stardardl‘&’i&aq:rwedpam materials armd processes were used.

The design evolved from a timely ard in—depth inmtermal design review
trocess cilminmating in an cptimm reliability/maintainability/performance
erﬂ-:.tanprcxmc:t The design review process inclided stixdies such as
IMEA, electrical ard thermal aralysis, sneak circuif analysis, worst case
stdies, tolerarce aralysis, etc. which resulted in direct impact of the
design.

'medeslgnwasamzwa:lvthfmlm-Eathm R, KA, IR ard
certification process.

(B)- =1
The MSELS program consists of an esuipment confidence fuild-p aporoach
starting from 100% screening of camxrents (Mam-in amd emvircrmental
test). Ewircmental testing of SRU’s ard 100% temperature/vibraticn
tests at the IRU amd equipment rack-level.

In plamt ATP for functicnal performance verificaticn ard workmansnip wers
performed ard withessed by Eaton, NASA and AFFRD cn all IRUs ard again at

system level,

Site testing ard certification was performed on each system after
irgtallation. Armual flight tests are conducted to

demenstrate cxntimued system c::npat_i.bnity.

G:umnmnﬂ'rest Verify cperatcn of the MSELS Ground Staticn
pricr to each Orbiter lardingy.
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(€)= LSPRCTION ]
Receiving Inspection

(D)=

Receiving inspection verifies all incoming parts amd materials, including
the perfarmance of visual and dimensional examinations. All electrical,
mechanical and raw material records that certify materials and physical
properties per drawing/specification requirements are retained by
receiving inspection as required by contract.

Assembly/Installation .

All detailed inspections are plamned aut by the methodization department
far all new builds, spares and repairs for the MSELS Programs.
Inspection points are designated to permit inspection befere the
applicable portions of the assembly become inaccessible amd priocr o the
next assembly cperation.

Stical Processes

All processes and certifications are monitored amd verified by
inspection. The critical processes are soldering, comformal coating,
torquing amd boresiting, application of adhesives/sealamnts amd
application of chemical f£ilm.

Testing
All parts of the ATP are chserved amd verified by Qa.

13 o
All parts amd assemblies are protected from damage or contamination from
the point of receiving inspection to final shipment, through methods
detailed in a documented procedure. This hardling procedure is in effect
for all newly built hardware as well as for repair wnits. QA audits
conformance to this procedure in accordance with its internal audit
schedule, ard all areas are cnsidered wder cotinuous awdit by QA with
respect to material hardlirg. The maintenarce of electrostatic discharge
prevention methods is verified by QA through pericdic audits. Aall
hardware items are packaged and protected according to cartract
requirements and are verified by inspection. Evidence of inspection of
packaging is recorded on the applicable shirping documernt.

ALLURE HISTORY

All field ami flight failures were reviewed. The failures idertified
ocarred in circuitry idemtical to the caxrrent hardware configuratien.
There have been four failures in the power entrance panel which have
resulted in the loss of power to the shelter. The last such reported
failure cccurred in July, 1981. Three failures were attributed to shorts
to growd and one to a circuit breaker problem, There have been thirteen
air conditioner failures which have resulted in loss or potential loss of
AZ/TME RF guidance from the Shelter. Historically, these type of failures
are detected at system power up, none have cconrred during system
cperation. Since the MSELS Grourd Stations at all Shuttle larding sites
are powered up daily begimning 4 or 5 days prior to a mission, and again.
4 hours before a landing, a loss of power failure would be detected ard
corrected before a Stuttle landirg.
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(E) - QEERATICGNAL TST

Flight rules permit deorbit when the ceiling is between 10,000 ard 8,000
feet if the larding site is equipred with MSRLS ard the Orbiter MSAELS is
creraticral. Deorbit is not attempted if the ceiling is less than 8,000
feet to ensure good visibility at low altitude. If radar tracking data
(available at Edwards, KSC, amd Nerthrup anly) and growrd communications
are available, the MOC can attempt to resolve a MSELS dilemma. Remote
ool coerators are trained to evaluate systam health and recegnize
probable failure modes from the Remote Caxrtrol Unit Display. The Remote
Cormtzol Unit Display is monitored to determine the natuxre of the
mlfunction (hard failure, intermittent, or ramdam) amd advise the chain
ofc:mm‘dmthestausardtpeestimatedtimtomstorecpemticn.
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